Introduction
Interventional cardiology in Europe in 1997 has highlights and some remarkable trends. It continues the tradition of yearly reports initiated in 1992 [1] [2] [3] [4] [5] .
Methods

Set-up of the registry
A detailed questionnaire with instructions and examples was mailed to the presidents or designated delegates of the national societies of cardiology represented in the European Society of Cardiology. They distributed a copy of the questionnaire to all institutions performing diagnostic or interventional cardiac catheterizations in their respective countries. Upon completion the questionnaires were returned to the representatives to be compiled in a national summary data sheet. The summary data sheets were entered into a central database and subsequently analysed. No data were received from Cyprus and Ireland until entry closure. Sufficiently complete surveys were available from 29 countries representing more than 550 million people in Europe. The definitions of diseases and procedures were used according to previously published reports [4] .
Limitations of the registry
The data acquired by the process described above represent registry data with several sources of potential error. They include limited external validation of the data provided by the local institutions, different local depths of documentation, and communication errors between the institutions, national coordinators, and the central database. While there is reluctance to provide data on sensitive items in the questionnaire (complications, mortality etc.), elementary data on coronary angiography, coronary angioplasty (PTCA), and stenting are supplied readily. Computerized statistics exist in most European catheterization laboratories. They provide the sources for this registry. The involvement of the national societies of cardiology, either directly or by designated delegates, ensures conformity with national registries and statistics. Approval of the data at the national level was sought by submitting the European summary sheet to the national coordinators for review. Overall, the data provide an important overview of interventional cardiology (electrophysiology excluded).
Results
The major procedures (coronary angiography, PTCA, stenting, new devices, coronary ultrasound) are listed for all countries involved in Table 1 in absolute numbers and numbers per 10 6 inhabitants. Also depicted are changes related to the previous year 1996.
Coronary angiography
Overall, 1 248 435 coronary angiograms were reported during 1997 in Europe. Since angiography data were not available for the Netherlands and the U.K. this year, the overall absolute numbers cannot be compared with 1996. The angiography data for Belgium showed a considerable variation during the years 1995 through 1997, with a marked decrease from 1995 to 1996, followed by a disproportional increase from 1996 to 
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1997. The population adjusted rate of coronary angiograms amounted to a mean of 2600 per 10 6 inhabitants for all of Europe during 1997 (ranging from as high as 6379 in Germany to as low as 139 in Romania), a 19% increase compared with 1996. As in previous years, the highest absolute number was reported from Germany with 542 232 and the lowest absolute number from Latvia with 1159 coronary angiograms. Again, the highest relative growth was observed in eastern European countries, mostly in those countries with the biggest backlog (e.g. Bulgaria +73, Lithuania +52%, Romania +42%), whereas the growth in the more advanced eastern countries slowed down slightly (e.g. Czechia +29%, Poland +21%). The average, calculated by averaging the country means, was 2060 1505 angiograms per 10 6 inhabitants (mean standard deviation). More than 3000 coronary angiograms per 10 6 inhabitants were reported in decreasing order from Germany, Belgium, Iceland, Switzerland, Austria, and France, whereas less than 500 coronary angiograms per 10 6 inhabitants were observed in decreasing order in Bulgaria and Romania. Croatia and Latvia have increased their numbers above this limit since 1996.
Coronary angioplasty
A total of 405 939 PTCA procedures were reported in Europe during 1997, a 24% increase compared with 1996. The mean European number of PTCAs per 10 6 inhabitants increased by 22% from 599 in 1996 to 733 in 1996. The average, calculated by averaging the country means, was 581 497 PTCAs per 10 6 inhabitants. As in 1996, the highest absolute and population adjusted number of PTCAs were reported from Germany with 169 243 procedures (1991 per 10 6 inhabitants), a 35% increase compared with 1996. In contrast, the lowest absolute number of PTCAs were observed in Estonia with 314 and the lowest number of PTCAs per 10 6 inhabitants again in Romania with 17. Parallel to the growth of infrastructure and economics, eastern countries showed the steepest increase in coronary interventions: Bulgaria +196%, Latvia +194%, Slovenia +64%, Czechia +51%, Poland +47%, Croatia +44%, Slovakia +40%. More than 1000 PTCAs per 10 6 inhabitants were reported in decreasing order from Germany, Iceland, Belgium, Switzerland, and France, whereas fewer than 100 PTCAs per 10 6 inhabitants were observed in decreasing order in Slovakia, Croatia, Bulgaria, and Romania.
The ratio of PTCAs per coronary angiography showed a slightly increasing tendency: comparing Europe as a whole, 29% in 1997 vs 27% in 1996, and 24% (1996: 23%) when averaging the country means. The ratio of PTCAs to coronary angiograms ranged from 36% in Iceland to 12% in Romania.
The percentage of percutaneous interventions performed at the time of the diagnostic study may be considered either as an indicator of effectiveness or just as a procedural characteristic. Data were available for countries representing 52% of the absolute population. These data show a clear tendency towards ad hoc PTCA. The mean percentage of ad hoc PTCAs, calculated as the sum of all ad hoc PTCAs reported and related to the sum of interventions for the reporting countries, was 43%. It was 35%, calculated as average of the country means. For comparison, the 1996 average of the country means has been 26%. The highest rate was reported from Switzerland (74%).
Data on multivessel PTCA were available for 59% of the data providers. The mean incidence of multivessel PTCA, calculated as the sum of all reported multivessel PTCA related to the sum of interventions for the reporting countries, was 14%.
Coronary stenting
From 1996 to 1997, reported procedures with stenting increased by 60% from 147 781 to 235 637. The overall stenting ratio, calculated as the sum of all reported stenting procedures related to all reported interventions was 58%, compared with 45% in 1996. Germany performed the highest absolute number of stent procedures (94 411), followed by France (50 541), which remained the country with the highest stenting ratio (72%). The stenting ratio was >50% in the majority of countries, except for (first in decreasing and second in alphabetical order): Turkey, Finland, Poland, Hungary, Belgium, Bulgaria, Slovakia, Latvia, Estonia, Romania, Lithuania (Table 1) .
Other new devices
The use of other new therapeutic devices, such as laser angioplasty, directional coronary atherectomy, or rotablation was reported in a total of 10 209 cases, an increase of 26% related to the previous year, which parallels the absolute increase in interventions. The ratio of new devices to all coronary interventions remained unchanged at 2·5%. The majority consisted of rotablator and directional atherectomy, and the highest absolute numbers of those procedures were reported for Germany (3755 rotablations, 1078 atherectomies) and France (956 rotablations, 58 atherectomies).
Intracoronary ultrasound (10 306) and Doppler flow measurements (2916) increased in 1997 in terms of absolute figures. The ratio of reported intracoronary ultrasound and Doppler flow measurements per intervention with specified ultrasound data amounts to 5·6%, supporting a growing tendency. A total of 441 angioscopies were reported. 
Non-coronary interventions
Catheterization facilities
For the year 1997, the number of catheterization facilities and trained operators was provided for 34% of the total population sample size. Per country data are listed in Table 1 .
In this subgroup, the average numbers of diagnostic or therapeutic interventions were, per catheterization centre 998 and 363 and per operator, 206 and 86, respectively, calculated as averages of the country means.
Discussion
The growth in interventional cardiology has kept its pace according to the 1997 survey of cardiac catheter interventions in Europe, with increases again in the order of 20-25%% with respect to the major procedures (coronary angiography and angioplasty). Compared with bypass surgery, coronary angioplasty procedures outnumbered coronary bypass grafting by a factor 1·8 [6] . In 1997 almost 60% of all reported interventions were completed with implantation of at least one stent. Disappointing data on the effectiveness of other therapeutic devices seems to have relegated their use to niche applications for good.
A comparison with 1996 reveals the persistence of a remarkable disparity in utilization of percutaneous coronary revascularization procedures across Europe, primarily driven by the economic gradient between western and eastern European countries. However, selected countries have almost completely caught up. Czechia reported 506 interventions per 10 6 inhabitants, which comes close to the average of the country means. It has surpassed the U.K. (395 interventions per 10 6 inhabitants) by far. The U.K. has fallen below the central continental countries to a level only slightly above the developing eastern European countries. The highest relative growth compared with 1996 was again reported from those eastern countries, in which epidemiological data indicate a revascularization demand at least in the order of magnitude of the central European countries [7] . However, given the low absolute level in many of these countries, it will take still several years of steady growth to achieve this goal. An exception is Romania from which basically no augmentation of interventions was reported.
A comparison with the U.S. is speculative since a registry does not exist. The only available figure is the estimate of percutaneous interventions published on the American Heart Association's website [8] . At present there are data for 1998 indicating a total of 539 000 percutaneous coronary interventions, representing 1994 interventions per 10 6 inhabitants. The 1997 data for Germany (1991) equal this number, but for Europe as a whole, the respective number of 733 amounts to only slightly more than one third the U.S. ratio. Thus, a general overuse of percutaneous coronary revascularization in Europe in 1997 is highly unlikely.
